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Abstract：On the basis of the design concept of the traditional three-dimensional internal waverider inlet，
an aerodynamic combination design concept of the forebody and three-dimensional inward turning inlet with the
characteristic of waverider theory is presented. In combination with the flow field of two incident shock waves and
the oblique shock wave theory，a flow field to give consideration to the two-dimensional flow in upstream and
three-dimensional flow in the downstream is obtained. Afterwards，the aerodynamic combined surface of the in⁃
ward turning inlet and waverider forebody could be designed by using the streamline traced method. A forebody/
inlet configuration is subsequently derived from this concept and numerically studied. The results show that，at
the design point（Ma6.0），the mass flow rate of the inward turning inlet is 0.96，and the total pressure recovery is
0.53. In addition，at off-design points（Ma4.0），the mass flow rate and the total pressure recovery are 0.71 and
0.70，respectively. Compared with the two-dimensional mixed compression inlet，the performance of aerodynam⁃
ic combination configuration significantly improves. Especially，the mass flow rate at the design point increases
by 4.1%.






































































































Fig. 1 Inward turning inlet with double conical shock
Fig. 2 Schematic of the flow field（Symmetry-plane）
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色激波面），且该激波将与第二道内锥激波同时汇聚
于三维内转进气道激波接收段。




内转进气道。设计来流马赫数 Ma in =6.0，总收缩比
CR=5.5。








































Fig. 7 Model of GK01（mm）
文献［19］中给出了在表 2条件下的试验数据。
Table 2 Test parameters of GK01
Ma0
7.0
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Fig. 8 3D Mesh of GK01







































Fig. 11 Comparison of mach number distribution at
different grid scales employed in the ramp of hypersonic
inlet












道 前 缘 产 生 了 第 二 道 入 射 激 波（Second conical
shock），该入射激波具有典型的三维内收缩激波的特
征，表现为逐渐向中心汇聚，并交于唇口附近。










































Table 3 Comparison of invisicid and viscous performance
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吸泄流等流动控制技术。




























































Fig. 17 Static pressure contours of the forebody/inlet
（α=6°）
Table 5 Performance of the inlet outflow（α≥0°）




























































































































（a）Inward turning inlet （b）Two dimensional inlet





















Fig. 18 Model of two dimensional inlet with forebody
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